
LAW OFFICES 

Finn ec an, Henderson, 
Farabow, Garrett, 
S Dunner,l.l.p. 

1300 I STREET, N. W. 
WASHINGTON, DC 20005 
202-408-4000 


Attorney Docket No.:08244.0029 
Customer Number: 22,852 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


In re Application of: 
Ki-Nam PARK et al. 
Serial No.: 09/740,947 
Filed: December 21 , 2000 


Group Art Unit: 2812 
Examiner: Not Assigned 


For: METHOD FOR REDUCING DARK CURRENT IN IMAGE SENSOR 

CLAIM FOR PRIORITY 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Under the provisions of 35 U.S.C. § 1 19, Applicants hereby claim the 
benefit of the filing date of Korean Patent Application No. 1 999-63985, filed 
December 28, 1999, for the above-identified U.S. patent application. 

In support of this claim for priority, enclosed is one certified copy of the 
priority application. 

Respectfully submitted, 

FINNEGAN, HENDERSON, FARABOW, 
GARRSWt DUNNER, L.L.P. 


By: 


Date: May 24, 2001 

EFC/FPD/sem 

Enclosure 



Ernest F. Chapm 
Reg. No. 25,961 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Industrial 
Property Office. 


m m a S 

Application Number 


^SISS! 1999^ HI 63985 


m & a 9 a 

Date of Application 


1999^ 12a 28^ 


Applicant(s) 


2000 10 


18 


* fen 

COMMISSIONE 




1019990063985 


2000/10/2 


[aa^si mm 
i^mxu mm%& 

0035 

[UlSilXU 1999.12.28 

[g*S°l Si!] OI0III£!Ai0IIAi°l ^± 

[S^S a S^SS] METHOD FOR REDUCING DARK CURRENT IN IMAGE SENSOR 

[SS!°l] 

[SSI ei CHS 3^*1 Al- 

[mm 2! 3E] 1-1998-004569-8 
[CHEI21] 

[£S] atSHS 

I CH dl £1 3 H ] 9-1 998-000223-4 

[51?iai^g!§] 1999-008448-1 
[CH£I21] 

[^si m^m 

[ QH £l 21 3£] 9-1998-000444-1 
[51?!Si^at] 1999-008444-1 

[asxn 

[&S°! SSH^I] PARK.Ki Nam 

611130-1057423 
[^E£s] 467-860 

r^^i s^is oiaiAi ^mm tiuzi 362-3 tiaon&M 101 e 30 

KR 

[aSXF] 

[£JS2I ^EH;i] 32g 
[&S°I S^H^I] KW0N.0H Bong 

631204-1408519 

467-850 

l^±] SJIS 0I3AI LHS£ A^£l 441-1 tlCHOHI^ 109^ 80 

i^m kr 


25-1 


1019990063985 


2000/10/2 


[feJAFS^S] 
[S^AiW] 


s*SI a JII4222I ^SOil ^61 S HI603S°I ^§ 

Oil 21 S ggJA'AF S i^iUD. CHdiei 
^5H21 (21) CH E.I £J 

(0|) 


20 

4 

0 


2J 


6 S 
334,000 S! 

1. fiSfAl- SAIIA1(£e)_1 


29 ( ooo m 

4,000 ^ 

0 S 

301,000 £1- 


25-2 


1019990063985 2000/10/2 
£ 3b 

CMOS PMD, PECVD, ^-fr- 


25-3 


1019990063985 2000/10/2 

olnl^]^l^o]]>|o) oj-^^- ^{METHOD FOR REDUCING DARK CURRENT IN IMAGE 

SENSOR} 


£ 1 ^ ^^r^^l CMOS <>lo]*]^A|o} t^j^-i- i^Bf^ ^7>S|. 
£ 3a £ 3f b ^ ^HH <>H*]^H^ ^s^-i 


41 : «V£*1] 7]^r 42 : € 

43 : ^j^ll^H]- 47 : SS.cfo]^c. 

52 : PMD# 53 : ^^-fr^ 

60 : #^>^^^" 63 : 
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<ll> o) u]z\&*\2] ^ h o V^ oil ^ ^^S, s.^r) oj-^» #±X\ 7}^) 2\ 

<12> ojwv^ o.^ ^l^l^l ( Image Sensor CCDCCharged Coupled Device) e>H*l^ 

*\$\- CMOS ^-^Kr^l, -f-^sl CCD °H*l4Hfe ^A>^]olol^l^. 

^ ^ ^HH^H 3^ o.^> 7 ] <^ ^ #7l ^^^S 

^H^^o^ #^Hir SS.t}°1.2.H.£| Mit^l 2-^&tt#; 

^^-^ ^]-# £^ ^ atb -tfSnS^fe- ^€ # 

*H ^ #sHr wfl#«- 1^.7} sa^il, °1» ^Jug^s} i^lit 

<is> ci^^ CCD <>H*l<Mfe CMOS ojni^^iA-isq- ^3 ^^)^b\o\) ^ ^ <j^i o] 
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^<>1 y Jr<£, 31 £-M°> s^ES ^^>jl, ^ 8~10V^ ji 

1W°1^1 Jl^^o] ^S-^tK 
<14> a}^ CMOS CCD ol«]*l-ffl*H ^71^-^ ^H3°1H 1>Hl» i± 

oIji 5^0.14, 21^:4 ^JajH ^JN-Mfe CMOS °l«l*l<tiH7r CCD o]n]*l^Ai tit} 

-*Hr^M=r. ojeit!: ^7]^-*h^ ^ ^ ^^-(Dark current) °H*1<M^ =^ 

«fl cf^-^r 

<16>iS £ l^r ^-#3 CMOS ^^-if M-B}^ ^7>2lS.£^i ( l7fl^ IS - 

-:t4°l-2-^(PD)sf 47fl^ NM0SM^liB|(Tx,Rx,Sx,Lx)S. ^^H, #7l 47fl^ NMOSS^l 
iEKTx.Rx.Sx.Lx)^- X££H^.= (p D )oiH ^^f€ f^dsft (Floating 
m«aode; X)£ £^ r 7l S^s) e ^I^e] (Tx)?^l^Kr ic^^l ^^#.-^]^ f ,^ 

^ 3 41 (Reset )*l7l7l 31 tr el^M^l^EKRx), • 

^S-^ ^s]^7l(Source Follower Buffer Amplifier) ^lh8: Sfe S.sH^-^'ifi*!^ 
E-l(Dx), (Switching) <H H. ell ^ (Addressing)^: ^ ^ ^ I^IS 

31*1^ (Sx)3. 

<i7> £ 2 ^ #efl7]#^l 4€- ol #$)s\-± A}3i ^-i- 7 fl^ 0.3. i^Ej-^ 

<18> . £. 2 ofl w}-<4 #efl7l^^ CMOS ©In] c^j^i^ P*g «KE*fl 
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7m(llHl ^*\SL£. €(12)# -g-sll- 

^(13)£- ^^t!:^. °H #71 P^ «K£*fl 71^(11) vfl «-ofl p- N ^^-f. (17a,17b)-i- ^ 

S^-Ei Ag$i£ ^^o> ^^>^ #S^W(18a)^ 

<19> o]o^ ^-7] iScf°l^^-(17)^^-El #^^^-#(18a)-2-S. ^71 ^W7l 

^i5jS€*l^£KTx)^ TlHm^l^M- ^-71 (18a)^r 3 

(18a H &7}ZHCLS. TjlojE^q-o. ^ j=i^o] tire^^E] (Dx)sq- ^1=31^ 

^ *R]Sl THolM^^S ^]7>«>^ ^}^]^Ei (Sx)» O) nfl 

, ^7l ^^lE^fl^^E^Rx)^ ^olti.E^l^EKDx)^ ^^WClSb)^- 7>*H, # 
.B,w ,- ? 7l ^f-^#(18b)£r #7] 1&£*H7l3fr(ll)4 P^ 13(12)3 ^3H1 *g^t|-. o)o] sfr 7 ] 

^^^^^-(13)^ ^#6)1 ^aiEE^^liEi (Sx)^ Tflol^^q-o. ^-71 i=.b\- 

o]y.E^^^El(Dx)^ ^ajEE^li^ (Sx)^ LDDCLightly Doped Drain)^-^ 

^#(19H 3>^t].. <^7H TflolE^^ 7nolEX].^(14) f #E]^^^-(15)3|" 

<20> ^"7] 47fl£] ^^fl^l^BKTx.Rx.Dx.Sx) PMD#(Pre-Metal 

Dielectric)(21, 22)54- #^^^-(23,24,25)^: ^^Ji, #7] PMD#(21,22) ^ 
<3^-(23,24,25)# ^z^H #7] e ^^Ei#(Tx,Rx,Dx,Sx)^- ^4^>SJf 

££*>7l #n El Ef^/^nl^/El^M-olE ^01^(26^7,28)3] *}#^o_S ^l^^l 

3Lfe >l]2^«fl^2f -^^^H ^^*>7lS. ?V^. £tb *fl2^#«fl*] #^0f| ^71 Sl 
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iiEL £)] *KScratch)^-Ei ^» ^*fl #3^(29) ^ ^s}-sV(30)A^ o)^. 

d^KS-S^-i: ^^*>^, ^-71 4i*KtiJL^ ?£z\o)ti)x) ^-^-i; sfr 7 ]4\ 

*H£$H ^ Hi^r ^>*^, ^S] 

^1(31)^ tifl<i (Color Filter Array; CFA) ^l^W. °H #7] ^3^3(31)^ 

wfl^ W#(32)# cf-g-, ^^(32) ^^(31) wfl<l°ll 

tflW^ *H 3.^31^ (33 )# 
<2i> o]<^ s_if. <£^_£ ^-^H^ol iS^o]^.c (17) ^«.o)]^ PMDir 

(21,22) ^ ^^^^-(23,24,25), ^>^.21^(29,30) , S&| ^B-i (31) ^ ^M^S^S 
(33)^1 #x)f>}?\} 

<22> t3>sf ^o], CMOS oH*]^*]^ 3-^5^ *\)^o]] oXo]x) CMOS^-^-ir 

nfl, i£cfo]^.c( 17) ^ ^ ti>£^l7l^:(ll) S^tlHH ^^>(Latt ice)^-2i^ ^-<g^ 
^ ^, (dangling bond)S ^ ^lcfl( forbidden band)v(H ^-^ ^ 

°nM^l^Efl (Surface Energy state)7> ^4. tfxW^S. 

«>£^l7l^:(ll) €*r*l ^ ^el^U Carrier)-!- 3] t| ^(Recombination)^ 

^^^>7fl sjjl, 7fl^^-o.S. <^>7l^ w>3E^l7l^ (11) g_T&°] ^ ^(Leakage 

current) ^ ^ ( Breakdown volt age) f^l ^ <31h8: <tM1 

<23> ^-S] CMOS o]cl^]^^ 5LScfo]^.= o| S i3<3<*o)lAi igHSs)^ t$=.% 

£•=5. 9l*}o] ±x}o\) Qz>\x) Q^, a*!; o^o] 1;7>^^ ^ (Dark 

current)7> ^*>7fl sH a]^^^ %-*\}%o} fltf. 
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^7} ^±^*A<&^ *\)7]f>}51 ^7) ^<£^ *K^o] ^y^o. ^ 

<26> ol^>, 71 #£-0)011 9^ *\+\^r 7>^1 7>7> ^ 7l#^ 

*K V * -g^Ml *3Al^ ^ ^jg. A^l-71 7># W>^- 

<27> £ 3a tfl^l £ 3f^ ^£1 ^HH °H*1^H^ #^3^1 »^-$r 

<28> £ 3a°fl ti><2]- ly-o), 71^(41)^1 € ^o 1 * ^a.^* ^a^> 


25-9 


1019990063985 2000/10/2 

-H ^0]^ ^01^ cf-g- ( <g^* ^X|*H ^(Lateral diffusion)^ P 
^ €(42)* H^tt 1 }. ^(42)£r ^ajE e ^^^eKSx)2]- 

<29> o]o] ^afct^ ^# ^^^(43)* ^t!: ^ «>3E^1 7] ^(41) ^1 

TflolE^^. ^^^>7] Jflsfl ^e)^e)^(45)3f ^^H^HI^ (46)* 4=^.0 

3. ^^^}3L v}^3. ^ ^ ^ tq-^ ^HM^* ^^^4. *) 7 ]*\ #7) 

M^UDx), ^^MS€^l^(Sx)^] 7fl°lH^A^. °l-8-€cf. 

<30> o]<>| #7] ^-^1 5LS^1^.= (PD)1- ^^^>7l ^th ^* ^A]^> 

H<ffl*]^iE-KTx)£] 7flo]E^^- ^^o])^ T^l^^K^ 0} nfl ^T-71 P^ WV 

£^7l^r(41), N" J£^^^(47a) ^ P° £^^^(47b)^r PNP^S^ ££rfol = (47)» 

<3i> o]o^ cefolJiE ^x]iE^(Dx)s|- ^aiEE^xl^EKSx)^ N^§ LDDCLightly Doped 
Drain) °l^<y* ^ v}^^^ Ji^°l^* LDD^<* (49a)* ^ 

<32> E^x]^!-^ ^^.i/^^1^1 ^^^r7l ^*fl ^^^-^71^^-^ 

(Low Pressure Chemical Vapor Deposition; LPCVD)* °l-g-£M ^ ^^^-^(LP-Oxide)* 
^*}5l ^^zHH 7flo"|M^2] ^°\] 3*Kr ^>Sf-^^ol^(50)» ^^tb ^, 
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<33> £ 3b°ll 5.*}$. v}Q ^-o], ^-7] ^oifl- A^ofl (LPCVD)AS 

^]lTEOS(Tetra-Ethyl-Ortho-Silicate; TE0S)^(51a)# ^, #7l *fllTE0S^-(51a) 

^Hl cfl7l<a-5|-^ 71 (Atmospheric Pressure CVD; APCVD)* °l-g-^>^ BPSG^ 

(51b)* ^^W. °1<H l^el-I- ^a]^ BPSG^ (51b)* e] #S.-°-a] ^lrf. o} 7 ) 
*1 ^HTE0S^ v (51a) ^ BPSG^"(51b)-8: PMD (Premetal Dielectric Layer )%■ (52) °| 2f 

<34> o]^ ^e^p].^^ 7 ]^;*KPECVD)^ia- #7l PMD^(52)^ 7000-8000 

A^]51 ^^-0.0-^^(53)^- ^A^^J-cf. o] nfl, ^^.o 0.^(53)0. , 

SiOxNy ^ Si 3 N 4 ^ §ef^>s|-^-^7l^2V(p E cvD)-OS. ^afr^r ^ <>l-g-SRr 
31, ^ v *Hr ^ ^ ^ol-g, ^#ol 7pJ- ^ ^^«^ol l-sf 

^n>^-«h^ 7] Aj-#a}-^ o] t}. 
<35> ojo] ^zj-^ ^^-0.0.^^(53)^6)) ^-o.^ ^o]^ iscfol^c ^o_s_ Q 

<36> Ojc^ l-^^^^Aj-^gj-O.S. ^^.0.0.^^(53)^. ^ 

3* ^7|-Al7j 71 ^^f-°-H-^i^(53)oll ^--fr^ ^O)^- ^ ^7H 7]^L, 

tr ^Al7l7l ^tb 1*13 ^o] *)sM#-a- a^^rtj-. o] nfl # 
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7] ^4^-iHf^(53)^ #^°}^37l##*KPECVDH 
£ ^ NH 3 /SiH 4 7>>i^ ^<a^S. ^sfl ^^14. 

<37> ZL^ZL #7l <a-^^-» ^Al7l7l ^*fl # ^1 Si 3 N 4 /SiN x ^ 7> 

^l^^^HH #:<=4TE7> #*1 #7l nfl^-oi] tiV=A] ^SHo)*?]- ^tj.. 
Si 3 N 4 /SiN x <>] *H 7l£M °H*]€*13 3^-<£*}3:# ^ ##51 ^M^l ^-f M- 

<38> *^ 4^ *117^}*1 QolSL SM, ^-71 PMD ^f^ofl ^ 

ol^.= (PD) ^71^4. ZLHlJl i£c}o]^£L(PD) ^-^-oll ^ ^av^ 

-fr^* ^^7li4 ^71^: ^ ^r^-i- *I*8*>^, ^1 Si 3 N 4 /SiN x ^ ^71 

<39> £ 3c°11 w>3- ;£ol, s&y] ^i*MrTr^fK53;M *ll7l^ PMD(52) u>>i 

3^3! 7^ 3-^^-8- ^(Buffered Oxide E tenant)^- <>l-8-*H ^^^^ 

£<f| ^^tt^. °H ^"71 ^t--gr ^«ll ^E^/^nl^/ElEHrU} 

olE^o]c(Ti/Al/TiN)(54,55,56)l- £*1tfl3. f^t!:4-§- ^}ia^^§4 ^zj-^-g. ^ 
^ll^tifl^(57)^r ^H^. 
<40> JE 3d<Hl w>s>f $ol t #71 *lll^wfl*i(57) #2^W^7l#^*|- 

^ (Plasma Enhanced CVD; PECVD)# <>l-g-*M ^2TE0S^5l-3-(58)^r 

SOGCSpin On Glass)^3(59)* ^ «i ^^sl ^ #e)-^>» ol-g-^ 

25-12 


1019990063985 2000/10/2 

^^Aiz^-o.^ sg^^rtf. o]o] #7] sg^s}-^ S0G4VSW59) ^°\] s^^l 
#^*KPECVD)Sj-g: °l-8-*M &#£<&^(60)& 
<41> J£ 3e°fl S.*]& t3>sq- ^o] f D}A 3 ^7jf 7^ ^^^(60)0. 

-§■ A3!: ^W". °H ^"71 ^Uj^i- S.^ ^32f# 

HlH}-^-/«a:^-n]^-/^Ef^-i4olEs}olc(54 aj 55 a( 5 6a )^. ^rflS. ^il^ 
32]- Aiz^^ *H ^ 2 ^tifl^(61)^- °H # 7 ] *)l2^rtil]# (61) 

l-ef^n>s|-«)-^7lW^-^(PECVD)^- °l-g-*H ^>S.S^-(63)^-SAi <+3^(62a)^ ^2}- 
^-(62b)* 

<42> h 3f«fl (Pad open)-g- #*fl -#7) ^s)-^(62b) ^ -*Vs}- 

^-(62a)* ^d^^^-S. y$l7]f%cq ^r7) ^l2^«fl^(61)^ ^ &^ o]o] 
#7] sfli^^l^.ai]- ^sMi ^MCDyed photores i stor ; °1 ^eJ^-^W-g- 

. , .. 3E3E^>J1 ^#^0.3. ^5]^eK64)# H^W. -# 7 1 ^113(64) *M 

3.3.^^ ^^"i- nfo]HS^^^f( 65 )|. ^^tt ^ -%7] *\o\3.S.^. 

^§^(65) -S"^-^ ^o] 35 .^]2:(66)# ig^cj.. 
<43> ojs]- ^-o] ^"IMfe #2^}3^3 7} ^#*KPECVD)-§- <>l-8-3M ^3}-^ -H-^i 

i£nH-2.c( PD ) 3.^ ^^SlS. S^l ^ 
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<44> ol nfl t SiO x> SiN x , SiO x N y £^ Si 3 N 4 » °l-g-tjj}n}, CMOS ^«1H -ff-^l 

<45> ^d\] 5LX\S\X) ^ln>, ig^o} ^ #^-^1-^^71 ^2Vtf 

<46> ^3<*1 7l# A>#£- #7) W>^^ ^Al^ol] tt|-5} 7l^5l^O.M-, # 

<47> W>2f ^ ^O^S) ^^-0] ^ #5^P>2}-*H 7] 

1- -fr€f"g- i£q-oi^.H. S^ofl ^-E^^^l 

S:4r ^*}?]E-3-*\ 3.^°\}*\ I^Hf ##ff-» #±*} ^ ^ 9l±r 3L 

47V 5M. 
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#^^1- ^7]*Rr ^ 3 #711; ^ 

^-71 ^^^^^ ^lTl^Jl ^"71 %<&^ ^°\) ^^m^: 
^ ^1 4 #711 

« ^l-M^-i- ^^'Ai s>fe <>1*M^H ^ls « 0 ^. 

2] 

*fl 1 5^*1, 
^71 *fl 2 #7lHH, 

^-71 ^^-^f^ SiO x , SiN X) SiO x N y 3^ Si 3 N 4-i: °l-g-*Kn, §e}^p>3j-*)- 
[^^J- 3] 
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#7l afl 3 #?1HH, 

#71 ^^-fr^^vfl ^--H-^ ^ol^ SK^M^r #H°.5. <I^Sl«- ^l^Kr 
4] 

*fl 1 ^1 sa«H*i, 

#71 ^1 4 ^TiHH, 

#71 ^f-fr^^ ^ S^r ^^z^- ol -g-*V xjig^z]-o S ^7l£l^ 
5] 

*)1 l #°11 &<H>M, 
#71 *fl 2 #tHH, 

#71 ^^^^^ 7000 - 8000 A-2.3. ^.2-5. Sf-fe- o] nj^^l^ 

»1S 

[3^8" 6] 

*il l *m sa<H>H, 

#71 *|| 2 ^HH, 
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